MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroropku/cnenuaibHocThb: 09.03.01 MndopMaTnKa U BHIMMCINTEIbHASI TEXHUKA
HaumeHoBaHue 06pa3oBaTe/ibHOI NPOrpaMMbl: BEIYMCINTEIbHO-U3MEPHTEIbHBIEC CHCTEMbI
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
MHUKPOITPOILIECCOPHBIE CUCTEMBbI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Oo0s13aTeLHas

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.0.26

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 3;
7 cemecTp - 5;
BCero - 8

Yacos (Bcero) no yueoHomy
MJIAHY:

288 yaca

Jexknun

6 cemectp - 28 yaca;
7 cemectp - 32 yaca;
Bcero - 60 yacos

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

JlaGopaTopHble pa6oThI

6 cemecTp - 12 yacos;
7 cemecTp - 16 4acos;
Bcero - 28 yaca

KoncyabTanum

7 cemecTp - 18 yacos;

CamocTrosiTesibHasi padoTa

6 cemecTp - 67,7 uaca;
7 cemectp - 109,2 yacoB;
Bcero - 176,9 yaca

B ToM unciae Ha KII/KP

7 cemectp - 15,7 yacos;

HNnas koHTakTHas padora

7 cemecTp - 4 yaca;

BKJIIOYAS:
JlabopaTopnasi pa6ora

HpOMe)KyTO‘{Haﬂ aTrecrauus:

3ayer c oneHKoOI
3ammuTa KypcoBoii paéoTbl
JK3aMeH

6 cemectp - 0,3 yaca;
7 cemectp - 0,3 yaca;
7 cemectp - 0,5 uaca;
Bcero - 1,1 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBOeHHS] IMCHUIIMHBI. (OPMUPOBAHHE Yy CTYACHTOB KOMIIETEHIUH, CBSI3aHHBIX C
pa3paboTKOI MUKPOIPOIIECCOPHBIX (MUKPOKOHTPOJIIIEPHBIX) CHCTEM.

33[{3‘11/1 AUCHHUITIMHbI

- U3y4E€HHE TEPMHUHOJIOIMH, OCHOBHBIX CTPYKTYP MUKPOIIPOLIECCOPOB (MUKPOKOHTPOJIIEPOB) U

IIPUHIUMIIOB OPraHu3anuu U IMOCTPOCHUA CUCTEM Ha UX OCHOBE;

- BBIpabOTKa y CTY/IEHTOB HaBBIKOB 0OOCHOBAHHOTO BBIOOpA 3JIEMEHTHON 0a3bl
MHUKPOIPOLIECCOPHBIX (MUKPOKOHTPOJIEPHBIX) CUCTEM;

- IOJTyYECHHUE OIbITA HAMKMCAHUSI IPOTPaMM I MUKPOKOHTPOJUIEPOB Ha si3bIKe accembiuepa u Cu;

- IpUOOpETEHNE CTYJ€HTaMU HEOOXOIMMBIX HAaBBIKOB UCIIOJIb30BAaHUS COBPEMEHHBIX
IIPOrpaMMHO-aIAPaTHBIX HHCTPYMEHTAIBHBIX CPEACTB IPU KOAUPOBAHUH, TPAHCISALIMU, KOMIIOHOBKE,

TECTUPOBAHUU U OTJIAAKE IIpOorpaMm sl MUKPOKOHTPOJIJIICPOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHH S
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

OIIK-3 CnocobeH pemiath
CTaHJApTHBIC 33/1a4H
npodeccuoHanbHOM
JeSITeIbHOCTH HAa OCHOBE
nH(GOPMAaLIMOHHON U
oubmmorpaduueckon
KYJIBTYpPBI C IPUMEHEHHEM
UH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHI U C y4ETOM
OCHOBHBIX TPeOOBaHMI
UH(pOpMaLOHHON
0e301acHOCTH

W/1-1omnk-3 [loaroraBimuBaet
0030pbl, aHHOTAIINH,
oubnrorpaduueckue CChbUIKH,
cocrtasisieT pedepaTsl U
MOJArOTAaBIUBAET IMyOIUKALIUU
C UCIOJIb30BAaHUEM
OMOIMOTEUYHBIX KaTaJOrOB U
uH(pOpMaLlUU U3 CETH
NuTepuer

3HATh:
- HOHSATHHHBIN anmapar
MHKPOIIPOLCCCOPHBIX CUCTEM U
CTPYKTYPHYIO OpraHU3aIIHIO
MUKpPOKOHTpoJu1epoB cemerictBa MCS-51.

YMETB:
- IPOTrPaMMHUPOBAThH Ha SI3bIKE accemMOepa;
- mucatb 00padOTYMKH MTPEPHIBAHUH Ha
A3bIKE acceMOiiepa A
MHUKPOKOHTpOJIIEpoB cemeiictBa MCS-51,
- C03/1aBaTh MPUIIOKEHUS JUIs
MUKpPOKOHTpoJuiepoB cemerictBa MCS-51
C TIOMOUIBbIO COBPEMEHHBIX CPEJICTB
pa3paboTKu;

- OCYILECTBIISATh POTPAMMHOE
ynpasiieHue nepupepuiHbIMU
yCTpOHCTBAMH MUKPOKOHTPOJLIEPOB
cemeiictea MCS-51.

OIIK-4 CnocobeH
y4acTBOBATh B pa3paboOTKe
CTaH/IapTOB, HOPM U
MPaBUIIL, a TAKKE
TEXHUIECKOMN
JIOKYMEHTAIUH, CBSI3aHHOM
¢ mpoeccroHanbHON
JIEATEIIbHOCTBIO

N-20mk-4 [lpumenser
CTaHJApPThl OPOPMIICHUS
TEXHUYECKOH TOKYMEHTAIIU!
Ha pa3IMYHBIX CTaUAX
KU3HEHHOTO IIUKJIa
MH(POPMALIMOHHOM CUCTEMBI

3HATh:
- rpadmyeckre PopMbI ONMUCAHUS JIOTHKU
MPOTPaMMHOTO MOJYJISl M CTaHAPThI
ohopMIICHUS TEXHUYECKON
JIOKyMEHTAIUH.

YMETh:

- HCII0JIb30BaTh CTaHAAPTHI OPOPMIICHHUS
TEXHUYECKOH TOKYMEHTAIIUH Ha
Pa3IMYHBIX CTaJAUSX )KM3HEHHOTO IIUKJIa
MH(OPMAIIMOHHON CUCTEMBI.

OIIK-4 Cnocoben
y4acTBOBATh B pa3paboTKe
CTaH/IapTOB, HOPM H

N-3omk-4 Pa3pabareiBaer
DIIEMEHTHI U Pa3/Ieibl
TEXHUYECKOH TOKyMEHTAIINH,

3HATh:
- ocHOBHI nporieccopoB ARM Cortex-
M3/M4;




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpPa JOCTHXKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

NPaBUJI, @ TAKIKE
TEXHUYECKOU
JOKYMEHTAIUH, CBI3aHHOU
¢ mpodeCCHOHATBHON
JEeSITeITbHOCTHIO

OTHOCSIIIMECS K Pa3TUYHBIM
JTanam KU3HEHHOTO IUKJIa
MH(OPMALIMOHHON CUCTEMBbI

- MOcJIeA0BaTeIbHbIC HHTEPPEHCHI IS
MHUKPOIPOLIECCOPHBIX YCTPOUCTB U
cucreM: 12C u SPI;

- 1361k CH.

YMETh:

- nporpamMmmupoBatb ARM-
MHUKPOKOHTPOJLIEPHI ¢ sigpom Cortex-
M3/M4 Ha s3bike Cu;

- MPOTPaMMHPOBATH MOCIIEI0BATEIBHYIO
nepeaady JaHHbIX Ha s3bike Cu;

- MPOTPaMMUPOBATH MUKPOITPOIIECCOPHBIC
YCTPOMCTBA, OCYIIECTBIIATH TECTHPOBAHUE,
OTJIAJIKy U JOKYMEHTHUPOBAHHE KOJIa Ha
si3pike CH.

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuumianHa OTHOCHTCS K OCHOBHOH TMpodeccCHOHanbHOW 00pa3oBaTeNbHOW IMpOTrpaMme
BoruncnurensHo-usmepurenbible  cuctembl (nanee — OIIOII), nanpaenenuss moaroroBku 09.03.01

I/IH(1)OpMaTI/IKa K BBIYHUCIUTCIIbBHAA TCXHHKA,

OaxanaBpuar.

Tpe6OBaHI/IH K BXOHBIM 3HAHUAM U YMCHUAM:
- 3HaThb OCHOBBI MaTEMAaTHYCCKOI'O aHaJIn3a

- 3HAaTb MCTOJbI pacyeTa JICKTPUUCCKUX I_ICHCP’I
- 3HATb XapaKTCPUCTHUKHU U CXEMOTCXHHUKY OCHOBHBIX HI/I(l)pOBI:IX 1 aHAJIOT'OBBIX 3JICMCHTOB

HHTCIPAJIbHBIX CXEM

- ymeTh udepeHpoBaTh U UHTETPUPOBATH
- YMETb PACCUUTHIBATh dJIEKTPUUECKUE LIETU
- YMETh NPOBOJUTH CXEMOTEXHUYECKOE TPOEKTUPOBAHNH AIIEKTPOHHBIX YCTPOICTB

YpOBEHb 00pa30BaHUS:

BBICIICC 06pa30BaHHe -

Pe3ynbpTarsl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHIUTUTMHBI COCTABIISIET 8 3a4eTHBIX euHMII, 288 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Bgenenue B 20.7 6 6 2 - - - - - - 12.7 - Camocmoamenvroe usyuenue
MUKPOIIPOIIECCOPHBIE meopemuueckoz0 mamepuana: N3yuenue
CHUCTEMBI U MOHATHUITHOTO ammnapaTa 1o pas3zneiny "Beenenue
CTPYKTypHas B MHKPOIPOLIECCOPHBIE CUCTEMBI'", IIOATOTOBKA
opraHM3aIys K JJabopaTopHOii padoTe
MHUKPOKOHTPOJIJIEPOB H3yuenue mamepuanog 1umepamypHsix
cemeiictea MCS-51 UCHOYHUKOB:
1.1 Beenenue B 8 2 1 - - - - - - 5 - [1], cTp. 4-18
MHKPOTIPOIIECCOPHBIS [2], eTp. 3-13
CHCTEMBI
1.2 CrpykrypHas 12.7 4 1 - - - - - - 1.7 -
OpraHM3aIys
MHUKPOKOHTPOJIIIEPOB
cemeiictea MCS-51
2 Hanucanue 41 10 6 - - - - - - 25 - Camocmoamensnoe uzyuenue
acceMOJIepHBIX meopemuyeckozo mamepuana: 1yuenue
MIPOrpaMMm Marepuana mo pazaeny "Hanucanue
2.1 Cucrema KOMaH] 16 4 2 - - - - - - 10 - acceMOIepHbIX IporpaMM", HOATOTOBKA K
cemeiictea MSC-51 naboparopHoii padore
2.2 | Bbluncnenus Bo BpeMms 9 2 2 - - - - - - 5 - H3yuenue mamepuanog 1umepamypHsix
TPAHCISIIIMU UCHOYHUKOB:
2.3 JupekTuBbI 16 4 2 - - - - - - 10 - [2], ctp. 27-50
acceMOJiepa v yCIOBHOE
acceMOJIMpoBaHue
3 [Mepudepuiinsie 46 12 4 - - - - - - 30 - Camocmoamenvhoe usyuenue
YCTPOMCTBA U CUCTEMA meopemuueckozo mamepuana: VIsyaenue
IIpepbIBaHUM Marepuana 1o paszaeny "llepudepuiinbie
MUKPOKOHTPOJIEPOB ycrpoiicTBa U cucremMa npepsiannidi MCS-51"
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cemelictea MCS-51

MOATOTOBKA K JTabopaTopHO# pabote

3.1 TaltmMepbI-CUeTUNKHI 15 4 1 - 10 H3yuenue mamepuanos 1umepamypHsLx
3.2 ITocnenoBarenbHBIH 15 4 1 - 10 UCIMOYHUKOG:
HopT [1], ctp. 18-26
3.3 CucrteMa npepbIBaHUN 16 4 2 - 10 (2], ctp. 13-27
CceMelcTBa
MHUKpPOKOHTPOJITIEPOB
MCS-51
3adeT ¢ OLIEHKOH 0.3 - - 0.3 -
Bcero 3a cemectp 108.0 28 12 0.3 67.7
Hroro 3a cemecTp 108.0 28 12 0.3 67.7
4 [Ipumenenne 136182 CU 34 10 4 - 20 CamocmoamensHoe usyuenue
IIPU CO3JIaHUU meopemuyueckozo mamepuana: Vzyaenne
BcTpoerHoro I10 MaTepuaia 1o paszaeny "[IpuMeHeHue S3bIKa

4.1 Tunsl TaHHBIX, 7 2 1 - 4 CH npu cozganuu BcTpoenHoro 110",
BBIPAXKECHUS U MOJrOTOBKa K JJabopaTopHOii padoTe

ornepanuu H3yuenue mamepuanog iumepamypnolx

4.2 | Oneparopsl 1 GYHKIMA 7 2 1 - 4 UCHIOUHUKOB:

4.3 MaccuBbl U yKa3aTelu. 7 2 1 - 4 [4], cTp. 44-79, cTp. 81-105, ctp.107-115, cTp.
CprKTprI " 125-137, CTp. 169-192
00BbeTMHEHUS

4.4 Pacmmpenust si3bika 13 4 1 - 8

Cx51
5 IocnenoBarenpHEIE 22 6 4 - 12 CamocmosamensbHnoe usyuenue
uHTEpEHCH 115 meopemuyueckozo mamepuana: Vzyaenne
MHKPOIIPOIIECCOPHBIX Marepuana 1o paszeny "llocrnenoBarensHble
YCTPOWCTB U CHCTEM nHTEP(EHCHI AIIs1 MUKPOIIPOIIECCOPHBIX
5.1 Untepdeiic 12C 15 4 3 - 8 YCTPOUCTB M cUCTEM", HOATOTOBKA K
5.2 Untepoeiic SPI 7 2 1 - 4 naboparopHoOii padore
H3yuenue mamepuanog 1umepamypHbix
UCOYHUKOG:
[3], cTp. 320-329
[5], cTp. 4-20
6 PazpaboTka 22 6 4 - 12 Camocmosamenvroe usyuenue
BcTpoerHoro [10 s meopemuyueckoz0 mamepuana: zyuenue
BBIYHCITUTENLHO- Marepuana mo pasueny "Pa3zpaboTka
M3MEPHUTEIIBHBIX BcTpoeHHoro 10 171 n3MepuTeNIbHBIX

YCTPOMCTB U CHCTEM

YCTPOMCTB U CUCTEM", TOJATOTOBKA K




6.1 I'paduueckas popma 14 4 2 - - 8 - naboparopHoii padore
OIIMCaHUSI JJOTUKU H3zyuenue mamepuanog iumepamypHsix
POrpaMMHOTO MOAYJIS UCHOYHUKOG:
6.2 IIpoexTupoBanue 8 2 2 - - 4 - [1], ctp. 46-58
BcrpoerHoro [10 [6], cTp. 122-147
7 MUKpPOKOHTPOJIIEPHI 30.0 10 | 4.0 - - 16 - CamocmoamensHnoe usyuenue
ARM c sapom Cortex- meopemuueckozo mamepuana: zyuenue
M MaTepHaia 1o paszaeny "MuKpOKOHTPOIUIEPEI
7.1 Beenenne 8 ARM- 4.5 2 0.5 - - 2 - ARM c aapom Cortex-M", moaroToska x
TIPOIIECCOPHIL. nabopaTopHOi padoTte
CrpyKTypa mpoueccopa
Cortex-M3/M4
7.2 [Iporpammuas moens 4.5 2 0.5 - - 2 -
U cUCTeMa MaMsTH
7.3 Oo6paboTtka 7 2 1 - - 4 -
UCKIIIOYECHUH U
[IpepbIBaHUM
7.4 CucteMHBIN Talimep 7 2 1 - - 4 -
SysTick un ynpasnenue
SHEPromnoTpedICHIEM
7.5 Bubnmorexa CMSIS u 7 2 1 - - 4 -
CPEACTBA OTIIAIKH
OKk3aMeH 36.0 - - - 0.5 - 335
Kypcoas padora (KP) 36.0 - - 16 0.3 15.7 -
Bcero 3a cemecTp 180.0 32 16.0 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 16.0 18 0.8 109.2
HUTOIro 288.0 60 28.0 18 4 11 176.9

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoektam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3jienaM
muctunuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue 6 Mmukponpoyeccopmuvie cucmemvl U CmpyKmypHas 0p2aHu3ayus
MUKDOKOHmMpoiepos cemencmea MCS-51

1.1. BBeneHue B MUKPOIIPOLIECCOPHBIE CUCTEMBI

OcHoBHbBIE TEpMUHBI U omnpeneneHus. Vctopudeckas crpaBka O pa3BUTUS MUKPOIIPOIIECCOPOB
(MIT). Knaccupukamms MIL.  OcHOBHBIE  XapaKTePUCTHKU. Polb  MHKPOIPOILIECCOPOB
(MUKPOKOHTPOJIJIEPOB) B  COBPEMEHHBIX BBIYUCIUTEIbHO-U3MEPUTENBHBIX  YCTPOHCTBAX U
cucreMax. OCOOCHHOCTH MPOEKTUPOBAHHMS MHKPOIIPOLECCOPHBIX YCTPOHCTB M cucteM. KpaTkue
CBEICHMSI O CPEICTBAaX Pa3pabOTKH mporpammHoro obecrneueHusi. Kparkuii 0030p 8-pa3psaHbIX U
16-pa3psaHBIX MUKPOKOHTPOJUIEPOB BEAYIIUX TPOU3BOIUTENECH.

1.2. CtpyKkTypHas opraHu3aiiis MUKPOKOHTpoJUIepoB cemeiictBa MCS-51

OOmast xapakTtepucTuka. YciaoBHOe rpaduyeckoe oOo3HaueHue. Ha3zHaueHue BBIBOJIOB.
CuHXpOHU3aLMsI MUKPOKOHTPOJIJIEpA, MAIIMHHBbIA UK. Opranuzauusa namstu. [lopTel BBOAa-
BBIBOJIA..

2. Hanucanue GCC€M6JZ€DHblx npozpamm

2.1. Cucrema koman cemerictea MSC-51

OCHOBHBIE TEPMHUHBI W ONpeneieHus. Buabl M CHHTAKCHC acCeMOJICPHBIX MPEITOKESHUMN:
JUPEKTUBBI, MaKpOBBI3OBbl, MAIIMHHbIE MHCTPYKUMHU (KoMaHnbl). OCHOBHBIE CTPYKTYpHbIE
9JIEMEHTBI ~ aCCEMOJIEPHOIO  MPEUIOKCHHS: CHUMBOJIMUYCCKHE HMMEHA, METKH, OICPaH/IbI,
KOMMEHTapUi, 3ape3epBUpOBaHHbIC UMeHa. CrcTeMa KOMaH/I..

2.2. Boiuncnenus BO BpeMs TPaHCISIUU
Brruucnenust Bo Bpemsi TpaHCIISIIIMU: OTepaliiy, a0COJIIOTHBIC U TIEPEMEIIAEMbIC BBIPAKCHUSI.

2.3. JlupexTuBsl accembiepa u ycIoBHOE accCeMOIMpOBaHUE
HupektuBsl  accemOnepa. CTuiab NOpOrpaMMHUpPOBaHHMS Ha  acceMOiepe. Y CJIOBHOE
acceMOIUpOBaHUE.

3. Hepudhepuiinvie ycmpoiicmea u cucmema npepwléasuil MUKPOKOHMPOJLIEPO8 CeEMEUCMEd
MCS-51

3.1. TalimepbI-CUETYUKHI
TailiMepbI-CUeTUMKU: peXUMbI (QYHKIIMOHUPOBAHMS, MHULUAIN3ALUS, IPUMEPBI IPUMEHEHHUS.

3.2. [locnenoBarenbHbIi TOPT
[TocnenoBarenbHbIM MOPT: PEKUMBI (YHKIIMOHMPOBAaHUS M MHUIManu3auusa. Muarepdeiic RS-
232: cXeMOTEXHUYECKHE ACTIEKThI IPUMEHEHMS; YIIPABICHUE TIOTOKOM JAHHBIX U KBUTHPOBAHUE. .

3.3. Cuctema npepbIBaHMii cemelicTBa MUKpOKOHTpoiepoB MCS-51
Cucrema npepplBaHUM: Ha3HAYEHWE NPEPBIBAHWN, WHULMAIU3ALNS MPEPBIBAHUM, HAIMCAHHE
noanporpaMMm o0paboTKu NpepbiBaHuid Ha accemOiepe. [Ipumepsl mpuMeHeHus!..

4. Hpumenenue sazvika CU npu cozoanuu ecmpoennozo 110

4.1. Tunsl JaHHBIX, BEIPAXKEHUS U ONEepaluu



Azpik Cu: HavanbHBIC JJIEMEHTHI, 0a30BBIE THUIIBI JAHHBIX, PACIIMPCHHBIC IETbIC THIIHL.
Bripaxxenus; onepatop npucBauBanusi. Onepanuu, UCIOJIb3yeMbIe B BBIPAKEHUSX.

4.2. Onepatopsl ¥ QPyHKITUH
Omneparopsl: yclIOBHBIC, BbIOOpa, IHKiIa, mepexona. OOmmid BuI (QyHKINMH, apryMEHTH U
npoTOTHIB! PyHKIUH . O0IacTh AEUCTBUS QYHKIHIA.

4.3. MaccuBbl u ykazarenu. CTpyKTypbl U O0beIUHEHUS

VYkazarenu-nepemennbie. Onepanuu ¢ ykasaTelnsiMH; ajpecHas apudmeTnka. MacCHBBI:
omnpezneneHue W uHAekcanus. CBs3b MacCMBOB M ykazarenei. CTpPYKTypbl U OObEIUHEHHUS:
OTIpeIeNICHUs ¥ IOCTYI K WICHAM CTPYKTYPBI U OOBEAMHCHUS. Y Ka3aTelu Ha CTPYKTYPHL..

4.4. Pacuimpenus sizbika Cx51
Pacmmpenus sizpika Cx51: Momenu maMsaTd, HOBBIE TUIBI JAHHBIX, YKa3aTelld, BCTPOCHHBIC
byHKIMH, 00bABICHUE (PYHKIIHIA..

5. llocredosamenvhvie MHmeDd)elszl 01 MUKDONDOYECCOPHBIX YCMPOUCME U CUCINEM

5.1. Unrepdeiic 12C

Crpykrypa mmHbl. CrkopocTHble pexxkumbl. Dopmar nepenaun Oaita. Anpecarusi. CriieHapuu
pa3IMYHBIX CEaHCOB Mepenadyn JaHHbIX. CXeMOTEeXHUYECKUE acleKThl MpuMeHeHus. HTepdeicsl,
ocHOBaHHbIe Ha uHTepdetice 12C..

5.2. Unrepdeiic SPI
Crpykrypa musbl. Anpecanus. [lapamerper CPOL u CPHA. CxeMOTeXHUYECKHUE aCIEKThI
npuMmeHeHus. [Ipumepsl mpuMeHeHus.

6. Pa3pa60ml<a BCMIPOEHHRO20 110 ons BLIYUCTIUMEIbHO-USMEPUMENbHBIX YCIPOUCME U CUCTIEM

6.1. I'paduueckas popma onucanus JOrMKH IPOrPaMMHOTO MOJYJIS

Cxempl anroputmoB U nporpamMm. ECIT/I. TOCT 19.701-90. duarpammsl cOCTOSIHUMNA: 0a30BbIe
MOHATUS M YCJIOBHOE TIpaduyeckoe H300paXKeHHe; COCTAaBHOE COCTOSIHME U IOJICOCTOSIHUE;
MMOCTPOCHUC OHarpamm COCTOSTHUM W nepexoaq oOr aguarpamm COCTOSTHUM K KOOIUPOBAHHUIO
POTPaMMBI..

6.2. [IpoextupoBanue BcrpoenHoro 10

Mecro npoektupoBanus [IO B pa3paboTke MHKpONPOLECCOPHOTO YCTPOMCTBA B LIEJIOM.
O060011IeHHbIE CXEMBI TIPOTPaMM H3MEPUTEIBHBIX YCTPOMCTB ¢ MUKPOKOHTpoJuiepoM. CTpykTypa
nporpaMMbl. OCHOBHBIE IOHSTHSI O TECTUPOBAHUHU U OTHaaKe BcTpoeHHoro 110..

7. Muxpoxoumponepor ARM ¢ siopom Cortex-M

7.1. BBeaenue B ARM-miporieccopsl. CTpykTypa nporeccopa Cortex-M3/M4

Uctopuueckas cnpaska. [Iponeccop Cortex-M3/M4: pexumbl pabOThl U YPOBHH IPUBHIIETHMA
BBITIOJIHEHUS IPOTPaMMBI; paboune COCTOSIHUS; OCHOBHOM CTEK M CTEK Ipoliecca; AeHCTBUS spa
noce copoca..

7.2. IlporpaMMHas MOZIENIb U CHCTEMA NIAMSITH
Peructps sapa. Kapra mamsatu; moOUTOBBIM JOCTYII; 0OpalieHre K HEBHIPOBHEHHBIM JTAHHBIM...



7.3. O6paboTKa UCKIIOUEHUH 1 TIpepbIBaHUN
Tunbel uCKITIOUEHUN; 00pabOoTKa WMCKIIOUEHUH; TPUOPHUTETHl HCKIIOYCHHH; KOHTPOJLIEP
BJIOKEHHBIX BEKTOpHBIX mnpepsiBanuii (NVIC); Hamucanue oOpabOTUMKOB MpEephIBAaHUI Ha SI3BIKE

Cu.

7.4. Cuctemnslii Taiimep SysTick u ynpasienue snepromnorpedbieHrueM
CucremHBII TaiiMep: Ha3HAa4YeHHUE, PEKHUMBI paOOTHL. YTpaBlieHHE PEXUMaMH ITOHHKEHHOTO
SHEPronoTpeOIeHHUS.

7.5. bubnuoreka CMSIS u cpeacTBa oTiaaku
Crangapt CMSIS (Common Microcontroller Software Interface Standard) - obmuit ctanmapt
Ha uHTepdelic mporpaMMHOro obecrieueHus: MUKpOKOHTpoJuiepa. Kpatkuili 0630p 32-pa3psaHbix
MK ¢upmsr STM ¢ sapom Cortex-MO, Cortex-MO0+, Cortex-M4F, Cortex-M7. Kpartkuii 0030p
WHTErpupoBaHHOM cpenbl pazpadotku STM32CubelDE u makeroB STMCube..

3.3. TeMbl NIpaKTHYECKUX 3aHATHH

HE IPpEAyCMOTPEHO

3.4. Tembl 1260paTOPHBIX PadoT

1. Coznanue npuioxeHus B cpese uVision;

2. IlocnenoBarenbHbIN TOPT;

3. Hanmcanue o6paboTunka npepbiBaHus Ha sI3bIKE acceMOuepa;

4. IlporpaMMupOBaHKE YIIPaBICHUSI CBETOAMOIHBIM UHAMKATOPOM Ha si3bike Cu;

5. IIporpammupoBanre oOMeHa JaHHBIMH MEXIY MUKPOKOHTPOJUIEPOM U
HHEPTrOHE3aBUCUMON NamsThIO ¢ uurepdeiicom 12C;

6. OYHKIIMOHAIBHBIN TeHEPATOP HA OCHOBE METO/Ia MPSMOTO IIU(PPOBOTO CHHTE3a CUTHAJIOB;
7. [IporpammupoBanue MUKpokoHTpoiepa ¢ sapom ARM Cortex-M4;

8. Hamncanue acceMONIEpHBIX MTPOTPAMM.

3.5 KoncyabTanuu

N

Ipynnoevie koncyremauuu no paszoeiam oucyuniunsl (I°'K)

OOcyxaeHne MaTepualioB IO Kelicam paszzaena "BBeaeHue B MHKPONPOLIECCOPHBIE
cucTems!"
OO6cy>xaeHne MatepuaioB o kKeiicam paszzena "Hanucanue acceMOiiepHbIX mporpamMm”
OO6cyxneHne MatepuaioB 1o kedicam paszaena "llepudepuiiHble ycTpolcTBa U CHUCTEMA
npepsiBanuit MCS-51"
OO6cyxnenne marepuaioB 1o keiicam pazaena "llpumenenue sizbika CH mipu cosmanuun
BcTpoeHHoro 110"
OO6cyxnenne maTepualioB 1o keiicam pasnena "l[locmemoBarenpHbie WHTEPGEUCH s
MHUKPOIPOLIECCOPHBIX YCTPOMCTB U CUCTEM"
OO6cyxnenne marepuajoB 10 Keiicam pasaena "Paspaborka Bcrpoennoro I[1O ms
U3MEPUTENBHBIX YCTPOUCTB U CUCTEM"
OO6cyxneHne martepuanoB Mo keiicam pasnena "MuxpokoHTpoiepsl ARM ¢ sapom
Cortex-M"

Hnousuoyanvrvie koncyromayuu no kypcosomy npoemy /pabome (MKKII)

KoncynbTanuu npoBoasTcs o paszzaeny "BBegenne B MUKpONIPOIECCOPHBIE CUCTEMBI"
Koncynpramuu npoBojstes o pazaeny "Hamucanune accemOmepHbix mporpamm”

10



7.

Koncynpranmuu mnpoBogsrcs 1o pasgeny "llepucdepuiinpie ycrpoiictBa M cuctema
npepsiBaaniit MCS-51"

Koncynpranmuu mnpoBomsarcs mo paszaeny "llpumenenue s3pika CH npu coznanum
BcTpoeHHoro [10"

Koncyneranmuun mnpoBogsatcs mo pasneny "[locrnenoBarenbHbie WHTEphEWCH IS
MUKPOIPOLIECCOPHBIX YCTPOMCTB U cUCTEM"

Koncympranmmu  mpoBomsitcst 1o  paszmeny  "Pa3paborka BcrpoenHoro 11O mms
U3MEPUTEIIbHBIX YCTPOMCTB U cUCTEM"

Koncynpranuu nposojsarcs no paszaeny "Mukpokontposuiepsl ARM c sapom Cortex-M"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

7 Cemectp

Kypcogas pab6ora (KP)

TeMmpsr:

- PazpaboTka nporpammuoro obecniedenus aiis ynpasiaeHuss AL tuma ADS131E06
- MukponporieccopHas cucTeMa KOHTPOJISl aMIUIUTY Ibl UMITYJIbCHOI'O CUTHAJIa

- Hudpomoii n3mepuTenbHblil mpeoOpa3zoBaTenb YaCTOTHl CETEBOI0 HANPSKEHUS

- Pa3pabotka nporpammuoro odecneuenus i ynpasiaenus AL tunma MAX11060
- UMmnynbcHbIi pediekToMeTp

- [Iper3noHHbBIN TUPPOBOI U3MEPUTENH TEMIIEPATYPHI HA Oa3e MUKPOIIpoIeccopa
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IIPOEKTA

Henensa

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Paznen

KYypCOBOI'O KYpCOBOI'O

IIPOEKTa

1,2 3,4 5 6 3ammra

IIPOEKTa

0O0BeM

paszena,

15 30 30 25 -
%

BremmonHenusi | 15 45 75 100 -

o0BeM

HapacCcTaromnum

HTOTOM,

%

Howmep paspena | Pa3nen kypcoBoro npoekra

1

AHanM3 TEXHUYECKOTO 3a/1aHUsl U O3HAKOMIIEHUE C METOINYECKUMU
yKkazaHusaMu 1o ogpopmienuto KP

OCKU3HEIE BAapHUAHTBI CXEMOTCXHUYCCKHX U IIPOTrPaMMHBIX peHICHI/Iﬁ

Pa3paboTka cxemorexuuueckoit yactu KP

Br160p 3nemenTHOl 6a3p1. MeTposiornyeckuit pacyer (mpu He0OX0IMMOCTH)

Pa3pabotka nmporpammuoii yactu KP

OO~ |WIN

OdopmieHne NosICHUTENBHOM 3aITUCKU
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3araHupOBaHHBIE PE3yabTaThl 00yUEHUs MO

Howmep paznena AuCIUTIIMHBI

O11eHOYHOE CPEICTBO

Konrl
JUCLIUATIIINHE (B coorBercTBUH ¢ 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazjeaom 1) 1]12[3]4|5[6]7
3HaTh:
MNOHATUIHBIN anmnapaT MUKPOIPOLIECCOPHBIX CUCTEM JlaGoparopHas pabora/Co3nanue
U CTPYKTYPHYIO OpraHu3anuio MUKpoKkoHTposuiepoB | M-lomk-3 + MPUIIOKEHUS B cpee uVision
cemeiictea MCS-51
rpaduueckue GOpMbI ONTUCAHUS JIOTUKH JlaboparopHas padota/IIpssmoii mudpoBoii
IIPOrpaMMHOT0 MOAYJIs M cTaHAapThl opopmiieHus | U-Zornk-4 + CHHTE3 CUTHAJIOB
TEXHUYECKOH TOKYMEHTAIUU
sa3bIK CH V/T-30rmce + JlaboparopHas padota/IIporpammupoBaHue
) Ha s13p1ke Cu 00pabOTKH MpephIBaHU

1ocJieI0BaTeIbHble UHTEPHENCHl ISl JlaGoparopnas pabota/IIporpaMmmupoBanue
MHUKpPOIIPOLIECCOPHBIX YCTPOHCTB U cucteM: 12C n N-3ormk-4 + II0CJIEI0BATENIbHOM Mepejau JaHHbIX Ha
SPI si3pIke CH
ocHoBbI mporeccopoB ARM Cortex-M3/M4 JlaGopaTtopHas pabota/lIporpammupoBanme

N-3onk-4 + | MukpokoHtpoJiepa ¢ sapom ARM Cortex-

M4
Ymersb:
OCYILLECTBIATH IPOrPaMMHOE YIIpaBJIeHHE JlaGopartophas pabota/IlocienoBaTenbHbIN
nepuQepruiHbIMHA yCTPOCTBAaMH N-1onk-3 + opT
MHUKPOKOHTpoJu1epoB cemeiictBa MCS-51
CO3/1aBaTh MPHUIIOKEHUS JIJIsT MUKPOKOHTPOJIIIEPOB JlabopaTtopHas pabota/Co3nanue
cemeirictBa MCS-51 ¢ momMoIIpI0 COBPEMEHHBIX N-lork-3 + HNpUIOKEHUs B cpesie uVision
CPEeJICTB pa3pabOTKu
nucatb 00pabOTYMKH MTPEPHIBAHUH Ha SI3bIKE JlaGoparopnas pabota/llpepbiBanus
accemoOuiepa JJIsi MUKPOKOHTPOJIEPOB CEMENCTBA N-lonk-3 +
MCS-51
IIPOrpaMMHUpPOBATh Ha s3bIKE accemOiepa VLo + JlaboparopHas pabota/Hanucanue
] acceMOJIEPHBIX POrpaMM

MCMOJIb30BATh CTAHAAPTHI O(OPMIICHUS NJ1-20nk-4 + JlaGoparopnas pabota/Ilpsimoii udpoBoit
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TEXHUYECKON JOKYMEHTALMH Ha PA3JINYHBIX
CTaUsIX KU3HEHHOTO [TUKJIa HH(POPMALIMOHHOM
CUCTEMBI

CHHTC3 CMI'HAJIOB

IIPOrpaMMHUPOBATh MUKPOIIPOLIECCOPHBIE

JlaGoparopnas pabota/lIIporpaMmmupoBanue

YCTPOWCTBA, OCYIIECTBIIATh TeCTUpOBaHue, otnanky | MJI-3onk-4 Ha s13pIke CH 00pabOTKHU IpephIBAHUN

Y JOKYMEHTUPOBAHHE KO/1a Ha s3bike CH

[IPOrpaMMHUpPOBATh NIOCIIEIOBATEIBHYIO IIEpEIady JlaboparopHas padota/IlporpammupoBanue

MaHHBIX Ha s13bIKe CH WJ1-3ormk-4 MOCJIE0BATEIIbHON MEPENAYN TAHHBIX HA
s13p1ke CH

nporpaMMupoBatb ARM-MUKpPOKOHTPOJLIEPHI € JlaGoparopnas pabora/lIlporpaMmmupoBaHue

sanpom Cortex-M3/M4 nHa s3pike Cu W JI-3onk-4 MUKpOKOHTpoJuiepa ¢ sapom ARM Cortex-

M4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

Dopma peanmzanuu: KoMrboTepHOE 3a/1aHHE
1. Hanmucanwue accem6nepHsix mporpamm (JlaboparopHas paboTa)
2. ITocnenoBarenbublii opt (JIaboparopHas padota)
3. IlpepwiBanus (JIabopaTopnas padora)
4. Coznanue npuinoxeHnus B cpejae uVision (Jlaboparopuas padota)

7 cemecTp

®Dopma peanuzain: KoMnbroTepHOe 3a1aHKe
1. ITporpammupoBanne MukpokoHntpoJuiepa ¢ aapomM ARM Cortex-M4 (JIaboparopHast pabota)
2. [IporpammupoBanue Ha si3bike Cu 00paboTku npepriBanuii (JlabopaTopHas pabota)
3. IIporpamMmmupoBaHue OCIEA0BaTENbHON NIepesaun JaHHbIX Ha s3blke Cu (JIabopaTopHas
pabora)
4. Ipsmoit udporoii cuaTe3 curnanos (JlabopaTopHas pabora)

baniapHO-peUTUHIOBask CTPYKTYpa AUCIUIUIMHBI SABIISETCS MPUITOKEHUEM A.
bannbHO-pedTUHTOBasI CTPYKTYpa KYpCOBOM pabOTHI SIBIIAETCS NMpUiIokeHneM b.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUSA MO AUCHHUIJINHE
3auem ¢ ouenxou (Cemecmp No6)
3aueT BBICTABJISACTCS 110 COBOKYITHOCTH PE3yJIbTaTOB KOHTPOJIBHBIX MEPOTIPUSTHI

Orzamen (Cemecmp Ne7)
Ouenka ompezaensercs B cooTBeTcTBUU ¢ [lonokeHneM o OanbHO-pEUTHHTOBOM CHUCTEME IS
crynentoB  HUY "MDU" Ha OCHOBaHHMM CJIOXKEHHUS CEMECTPOBOM U  aTTECTAllMOHHOU
COCTaBJISIONINX

Kypcosasa paboma (KP) (Cemecmp Ne7)
Ouenka ompezaensercs B cooTBeTcTBUU ¢ [lonokeHneM o OanbHO-pEUTHHTOBOM cHUCTEME IS
crynenroB HIY "MD" Ha ocHOBaHMU CEMECTPOBOM U aTTECTALIMOHHON COCTaBIISIOIINX

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
marepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. B.T. Ps6oB- "KoMmrnekcHast pa3paboTka MEXaHHUUECKUX, JIEKTPOHHBIX U MPOTrPaMMHBIX
KOMITOHEHTOB T€XHOJIOTH4YecKoro obopynoBanus" 2, M3ngarensctBo: "U3aarenscteo MI'TY um.
H.D. baymana", Mockga, 2012 - (124 ¢.)

http://biblioclub.ru/index.php?page=book&id=258456;

2. 1. A. IpsikoB- "MUKpONIPOLIECCOPHBIE CUCTEMBI: APXUTEKTYpa MUKPOKOHTPOJIJIEPOB CEMENCTBA
MCS-51", U3narenbctBo: "TaMO0BCKkuii rocyaapcTBeHHbIN Texuuueckuit yausepeutet (TI'TY)",
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Tamb6oB, 2014 - (79 c.)

https://biblioclub.ru/index.php?page=book&id=277684;

3. MUKpOIIpOIIeCCOPHBIE CUCTEMBI : YdeOHOE TOCOOHE ISl By30B 10 HAMPABJICHUIO MOATOTOBKU
OakanaBpoB ¥ MaructpoB "MHpopmaTrka u BerYKcIUTEIbHAS TexHuka" / O6m. pex. /1. B.
[Ty3ankoB . — CII6. : [Tomurexnuka, 2002 . — 935 c. - ISBN 5-7325-0516-4 ;

4. unar, I'. Tonaenii cipaBoynuk 1o C : niep. ¢ anr. / I'. unar . — 4-e uzn . — M. : Bunbsamc,
2002 . — 704 c. - ISBN 5-84590-226-6 .;

5. lllatoxuH, A. A. [IporpaMmmupoBanre 0OMeHa TaHHBIMUA MEKy MUKPOKOHTPOJIEPOM H
HHEPTrOHE3aBUCUMON MaMAThIO ¢ uHTEepdeiicom 12C : MmeToanueckre ykazaHus K 1a00opaTOpHOH
pabote Ne2 o kypcy "Mukponpoueccopasie cucteMbl” 1o HampasiaeHuto 09.03.01 "Mudopmatuka
u BeruucuTenbHas texauka" / A. A. lllaroxun, Han. uccnen. yu-t "MOU" (HUY"MBN") . —
Mocksa : U3g-8B0 MOU, 2020 . — 24 c.

http://elib.mpei.ru/elib/view.php?id=11253;

6. A. JleonenkoB- "BusyansHoe MoaenupoBanue B cpeae IBM Rational Rose 2003", (2-¢ u3.,
ucnpas.), M3aarensctBo: "Hanumonansusiii OTkpeiTeiil YHUBEpcuteT « THTYUT»", Mocksa, 2016 -
(193 c.)

http://biblioclub.ru/index.php?page=book&id=429149.

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. Acrobat Reader;

6. GNU Compiler Collection;

7. KeilpVision®IDE.

5.3 UnTepHeT-pecypcesl, BKIOYas NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. Ba3a naHHbIX )KypHaJioB u3aareancTsa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTeka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

11. Ba3a nannslii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

12. ’Kypuaasl m3nareasctBa Cambridge University Press - https://www.cambridge.org/core
13. ba3a nannbix IEL u3nateancra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

14. ba3a nanubix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

15. IlaTtentHasi 6a3a Orbit Intelligence kommanuu Questel - https://www.orbit.com/

16. XKypnaasl m3gareanscTtBa Oxford University Press - https://academic.oup.com/journals/
17. ba3za nannbix auccepraumii ProQuest Dissertations and Theses Global -
https://search.proguest.com/pgdtglobal/index
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18. XKypuaasl m3nareancrBa Wiley - https://onlinelibrary.wiley.com/

19. DnexkTponHas oudmoreka MIOU (b MOM) - http://elib.mpei.ru/login.php

20. ITopTaa oTKpHITHIX JaHHBIX Poccuiickoii @enepanun - https://data.gov.ru

21. Uudopmanuonno-cnpaBounas cucrema «Kogexe/Texakenep» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

22. HaumoHa bHBII MOPTAJ OHJIAlTH 00yueHus «OTKpbITOE 00pa3oBanuey» - https://openedu.ru
23. OpunnanbHblii caiiT PeepaibHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJHpPOBaHUIO H

meTpoJioruu - http://protect.gost.ru/
24. OTKpbITasi yHUBEpPcUTeTCKasi HHpopMmanuonHas cucrema «POCCHSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenust

Homep aynuropun,
HAMMEHOBaHHE

OcHalenue

VYyeOHbIC ayIUTOPUU IJIS
MIPOBEACHUS JICKIIMOHHBIX
3aHSATUNA U TEKYILIETO

C-201, YueOnast ayqutopus

mapTa co CKaMbefI, CTOJI
nmpenoaaBareiida, CTyJ, J0CKa
MCJIOBasda

KOHTPOJIA 2K-120, Mammnansrii 3a1 UBI] cepBep, KOHJIUIMOHED
Y4eOHble ayAUTOpUU IS E-501, JIabopatopus CTOJI MPEMnoiaBaTesi, CTOM, CTYIL,
MIPOBEICHUS OCBETUTEIHHBIX MPUOOPOB U JIOCKa MapKepHas
MPAKTUYECKUX 3aHATHUH, MPOTOTUNIUPOBAHUS Kad.

KP u KII “CBETOTEXHHUKU

K-120, Mamunnsii 3a1 UBL]

cepBep, KOHIUIIMOHEP

VY4eOHble ayAUTOpUU IS
IPOBEJCHUS
1ab0paTOPHBIX 3aHATUI

E-519, Jlaboparopus
CIIEKTPAJIbHBIX U
KOJIOPUMETPUICCKUX
u3MepeHuit kad.
“CBETOTEXHHUKHU

CTOJI IIPEI0IaBaTes, CTYII,
KOMITBIOTEP MEePCOHATBHBIN

K-120, Mamunssiii 3an1 MBI

cepBep, KOHIUIHOHEP

VY4eOHble ayAUuTOpUU JIs

E-501, Jlaboparopust

CTOJI TIPENO/IaBaTeis, CTOJ, CTYII,

MIPOBEICHUS OCBETUTEJIHHBIX MPUOOPOB U JIOCKa MapKepHas
MPOMEKYTOUHOMN MPOTOTUIIUPOBAHUS Kad.
aTTecTaluu “CBETOTEXHUKH’
Ilomemenus mis HTB-303, JleknnonHas CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITEIIbHOU PabOThI ayIUTOpHUs MMMCHbMCHHBIHN, BEIIaIKa IS OJICKIEL,

KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HNHTepHeT, KOMIIBIOTED
IIEPCOHAIIBHBIN, IPUHTED,
KOHJIUIIHOHED

Ilomentenus niist
KOHCYJIbTHPOBAHMUSI

E-402, KaGuHeTt coTpyAHHUKOB
"BMCC"

Ilomemmenus misa
XpaHeHus: 000py10BaHuUs
¥ y4eOHOT0 MHBEHTaps

E-403, Cxian

CTOJI JUIs1 paOOTHI C IOKyMEHTaMH,
uikad, mkad a1 J0KyMEHTOB,
KHUTH, y4eOHUKH, TOCOOUS,
JTUIUIOMHBIE U KypCOBBIE pabOThI
CTYJEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MukponporeccopHble CUCTEMBI

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
KM-1 Cosznanue npuioxenus B cpenae uVision (Jlabopatopuas pabora)

KM-2 Hanucanue accembnepHbix nmporpamm (JlabopatopHas pabora)

KM-3 TlocnenoBarenbubiii mopt (JlabopaTopHas pabora)

KM-4 TlpepsiBanus (JlabopaTopHas pabora)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
pasiena AT et Henens 4 |10 | 12 | 14
KM:
1 BBeneHnne B MUKpPONIPOIIECCOPHBIE CUCTEMBI U CTPYKTYpHas
OpraHu3alysi MUKpOKOHTpoJuiepoB cemeiictBa MCS-51
11 BBenenue B MUKPOIIPOLIECCOPHBIE CHCTEMBI +
12 CtpyKTypHasi Opranu3anus MUKPOKOHTPOJJIEPOB CEMEICTBA +
' MCS-51
2 Hamnmcanmne accemOiepHbIX porpaMm
2.1 Cucrema xomann cemeiictea MSC-51 +
2.2 Boruncnenus Bo BpeMsi TpaHCISAILUU +
2.3 JupexTuBbl acceMOiepa U yCIIOBHOE aCCEMOIMPOBAHNE +
3 [Tepudepuiinpie ycTpoiicTBa 1 cucTeMa MpepbIBaHHM
MUKpPOKOHTpoJuiepoB cemericta MCS-51
3.1 TaiimepbI-cUeTUNKH +
3.2 [TocnenoBarenbHbIN NOPT +
33 Cucrema npeppiBaHUM CEMENCTBA MUKPOKOHTPOJIIIEPOB +
' MCS-51
Bec KM, %: | 10 30 30 30

7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPHUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 110 JHCHHUIIIMHE:

KM-5 TIlIporpamMmupoBanue Ha s3bike Cu 00paboTku nipepriBanumii (JlabopaTopHas paborta)

KM-6 IIporpamMupoBaHue mociea0BaTeaIbHOM nepenayn JaHHbIX Ha s3bike Cu (JJabopaTtopHas
pabora)

KM-7  IIpsmoii uudpoBoii cuntes curnanos (JIJaboparophas padora)

17




KM-8 IIporpammupoBanue MukpokonTpoiuiepa ¢ ssmpom ARM Cortex-M4 (JIabopatopnast pabota)

Bujx npome:xyTo4HOI aTTecTalu — JK3aMeEH.

Nunexc KM- | KM- | KM- | KM-
Howep Paznen nucuuniauHbl RM: > 6 ! 8
paszaena ST e Henens 4 8 12 16
KM:
1 [Tpumenenue s3b1ka CU nipu cozianuu BectpoeHHoro 110
11 Tunsl JaHHBIX, BEIPAXKEHUS U ONEpaLin +
12 OrnepaTopbl ¥ GyHKITUN +
13 MaccuBsl u ykazareiau. CTpyKTypbl 1 00beAMHEHUS +
14 Pacmmpenus s3pika Cx51 +
5 [TocnenoBarenbHbIe HHTEPHEHCHI TSI MUKPOITPOLIECCOPHBIX
YCTPOMCTB U CUCTEM
2.1 Unrepdeiic 12C +
2.2 Unrepdeiic SPI +
3 Pazpabotka Bctpoennoro I[1O mist BBIYMCIUTENBHO-
W3MEPUTENIbHBIX YCTPOUCTB U CUCTEM
31 ['paduueckas popma onucaHust JOTHKH IPOTPAMMHOTO +
] MOJYJISI
3.2 [TpoextupoBanue BcTpoeHHoro 110 +
4 Muxkpoxontpoiiepsl ARM c sapom Cortex-M
41 Beenenne 8 ARM-niponieccopsl. CTpykTypa mporeccopa +
' Cortex-M3/M4
4.2 [TporpamMMHast MOIE€Tb M CUCTEMA MTAMSATH +
4.3 O0paboTka UCKITIOUEHUH U TPephIBAaHUI +
44 Cucremnslii Taiimep SysTick u ynpasienue +
' HHEPronoTpeOIeHuEM
45 bubnmnoreka CMSIS u cpencTsa oTiaaku +

Bec KM, %: | 10 30 30 30
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

MukponporeccopHble CUCTEMBI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Beimonnenue pa3zaenoB KypcoBoit padboTsl 1, 2
KM-2 BeimonHeHue pa3aenoB KypcoBoi paboTsr 3, 4
KM-3 BeinonHenue pa3aenoB KypcoBoi pabOThI 5
KM-4 BeinonHeHue pa3ienoB KypcoBoil paboThl 6

Buja npomexyTouHoii arrectanmu — 3amura KP.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen KypcoBoro npoekra/KypcoBoii paboTbl KM: L 2 3 4
pasjena yp p yp p Henens 4 8 12 16
KM:
1 AHanu3 TEXHUYECKOTO 3a/1aHUsl U O3HAKOMIICHUE C +
METOAMYECKIMH yKa3zaHusiMu 1o opopmiernto KP
2 OCKHU3HbIE BAPUAHTBI CXEMOTEXHUYECKUX U IPOrPAMMHBIX +
pelIeHU I
3 Pa3pabotka cxemorexuuueckoit yactu KP +
4 Br160p anemenTHOM 6a3b1. MeTponornueckuit pacyer (mpu +
HEO0OXOIUMOCTH)
5 Pa3pabotka nmporpammHuoii yactu KP +
6 OdopmiteHne MOSICHUTEILHON 3aITUCKU +
Bec KM, %: | 15 30 30 25
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